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(54) Title: NOVEL TASTE SENSATION-MODIFYING PEPTIDE NAS, DNA THEREOF AND USE OF THE SAME 
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(57) Abstract: It is intended to find out a substance having an improved function of modifying the taste sensation, determine the 
structure of this taste sensation-modifying substance, clarify its structure at the gene level too, thus determine the primary structure of 
the substance, obtain a gene encoding the same and provide a taste sensation-modifying composition characterized by containing the 
above taste sensation-modifying substance. Namely, a polypeptide NAS specified by the following (A) or (B), and a dimer protein 
Neocrin characterized by comprising the polypeptide NAS and another polypeptide NBS and having an activity of modifying the 
taste sensation. (A) A polypeptide comprising the amino acid sequence represented by SEW ID NO:2 in Sequence Listing. (B) A 
fK^I polypeptide comprising an amino acid sequence derived from the amino acid sequence represented by SEW ID NO: 2 in Sequence 
f — Listing by substitution, deletion, insertion, addition or inversion of one to several amino acids and being capable of forming, together 
with the polypeptide NBS, a dimer Neocrin having an activity of modifying the taste sensation. 
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[0002] i:^/Vi^y^^-7^:7;;i-iJT (Curculigo latifolia) fi. M^V'— v-T^^-fj^gp/^if i ^ 

[0003] tt^^^btLTv^Si^/v^i^^y^^^ttj^g-r^f-^^^^^/hirL-cfi. i^'/^i^y^^A, ^/k^y 

TV >5 (ff J^fi , :5:S^2#m) o 

[0004] L^O^L. ;2^^5^J^*3V^T. ii^/l^^y>'<J^«M/ce'9x NAS^IJ«NBSCQ2fl(D^/ce6T5 
[0005] ^:t^T^(DM^^^M^^^t't^^<. NAS^(:>^NBScD2acD^/^ST 
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[0006] ^(DXofsc^m.'V . J;'9llfflttof^v^, ffitL/tB*Ee^:«t^^^-r54^K<Z)^?0j^ 

[0007] #|^3tmi:#M¥3-190899-^^$R 

Biosci. Biotechnol. Biochem. ) J, 68#, 6-^, p. 1403-1407^ 2004^ 
##I^JCSfe2: r:7j,:7'>.i/^— X(FEBS Letters)], 573#, p. 135-138, 2004 



(Curculigo latifolia) (D^m:^\^^^\^. -tttLfc^^gSC^^Stt^^U. i^^V-^^T^tit 
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[0010] -Tf^i^h. *^0J#b«^^;^^y^Wiib. ^cDtt3t^^S-r^i^fM-C\ :^^^i^V 

^<^5l5^?^tl.TW^V^iff^i^^'^^:y^NAS(neoculin acidic subunit)^, 
culin basic subunit) ir®^^n^V-^^T^fe'5i<J;}>I^ @ U/Co 

^^\''Rx^M-^-<-^^}'^^^t^mmi^^>^<i^M (PNAs) cD±tsia^ij^t>^ffibfc 

o 
o 

^at^*5ttS^:t^y>'(7)^Ji.^^^Wb/cM:S:^ NAS^fcf^PNAS. ^t/ 

0^ (il^-^Xti cDTfeSo 

[0011] -r^^^^. m7^^u^mmo:>^mmn. tiso(a). ^{^(b) }^^-r4^°y-<:7°^K 

NAS-trfc-So 
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/KU KN AS T-foao 

[0012] W^ll3ii|Si4C7)^^P^ Ji, TfScD (A) , yjiX (B) t-^^T^^y^^'^KNAS^^ 
— K-r^jti5^(^DNA-^^fc^o 

(A) @a^m(D@BM#-^2ias«c<^T^yMsaM;5^b^cC^^y-<^°5^Ko 

(B) SB^iJ^(Dga^iJ#-^2t^fS*!c(^T^/^iE^iJ(-*5V^T. l^b<fi^j@(DT^/|^ 

<DW^. X^. WA. HMs XamtL^^t^T^yM^i^U^h^^^ . ^^o, tfjfS® (a) 

W^^4(^fBic(D;^^5^«, TfBtD (A) Xn (B) t^^i-DNA-rfeSff ^^SSi^fS 
ic^T^itlH^^DNA-efc^o 

SIB^iJSr-atfDNAo 

(Z)DNAt. ;^hy>'v^ni^h;^i^#T-e^^^:/yi5?VXb. /O^o, ttjIEcD (a) Xtt (b) 

^r*°y-<:7°^KNBs<^#fciig*m3^c'^fgt4^^t-S-S#;^-;r^y:/^ff^^b56/-^ 

y^7°9^K^:=i— K-rSDNAo 
[0013] ft^iS5iCfSicC^^^K{^> TfSc^ (A) (B) t;i^t"AKy^^°^KPNAS'efc 

So 

(A) sa^mcDga^(j#^3 iciE*ccor^/mga^fj;o^^7:ea/Ky-<:7°^Ko 
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<DU^. WK. i^M. y^l^mtL^^t^r^/mM^U^hf^^. }^^o, r/n-k^^- 

[0014] ft ^ll7iifSgc(Z);^^PJf^, Tfe(^ (A)Xtt(B) t;i^-r4^°y-<^°^KPNAS^=i 
— K-r§it{H^<Z)DNA-Cfc5o 

(A) ia^m(D@aM#-^3 ictH«c<z)r^ymia^'J;o^b7:ea^y-<:7°^Ko 

i^^~(-J;'9^Bf*>?Ky-<:7°^KNASi/^ofc:m}-x tirfS(D(a)X(^(b) t^^-t-^°y-<7° 
^KNBS^*ic^:E3^^^?Stt^^-rs^S#:^;r^y^^?F^j^^L9§^y-<7°^Fo 
If ^JS8(CtE«c(^:*:|§5att> Tta® (A) Xf^i (B) t^^-rDNA-CfeSIf ^JS7{^tE 

(A) @fl^ij*c7)|a^ij#-^l (^lEgct^iSSifl^iJt^^-fe^ :^S#-^4-477;d^ej/^Si&S 
BB^'J^-atpDNA, 

(B) @B^ij^(DiB^ij#-^i \z.t^m(Di&mm\(ob^^ m^m^A—Anit^hfii^m.^ 

DNA^, J^hy^-v^j^^h/ce^f^t^T-trv^-ry^'y^VXb. t>^^. 'fxi^^y^y^^\c^^^Wi 
f;$:;Ky-<7°^KNAS^/£ofcmi-. StitEcD (a)Xtt(b) ti^i-/i<y-<^°^KNBS^r* 

Ao 

[0015] M^^9i-IE*4CD;2ts:^0J{i, W^3SlX«2t>l|E«(7)/-Ky^:7°^KNASi!tfj|E(7:)( 
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[0016] n^miiKt^^(D:^mmu. if5^ii3Xf^4iBgc(^DNA, ^\^<am^m7xa 

[0018] ft^iSl9fSicCO;^^0^f±, ft ^3gii^tJ^12fHiScCO*am^-<^^— , If ^1113 

[0019] ^mmKX'o. mtifc^M^mm^^^u ^/^^v^tn^f^^^T^^^-^-^—m 
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[0020] mi]^:t^])'^'^MBM^M7nTXii0m7€rXSDS-PAGEi:LmL-. CBB^^ 
Lfc:S#(DlllTfe5o 

m^^^—xDmxh^o 

[|g|4]S-;^;/^j}^^^iyT5:K7«^/Wt::NAScDendoproteinase Asp-N^'g'fb^^^^K 
(DUP'LC'Mti^^<^~XDmXh^o 

[ia5]S-;^7/k/KdrVT5:K7<^/WtiNAScDtrypsinr^^bt-ct'95eitbfcr^y^(Z)^» 
[|l|6]S-;i;/^/K=3rt/T5:K7<^/Wt:NAS (Inmol) (Dcarboxypeptidase AM'ft^i^J: 

'ommvfcr^ym(DmM^^(Dmxh^o 

[|l|7]NAScDT^y^SE^(J^^i-o 

[|E110]NAS|§Ja^^^— (D{'^$^^fe(D#£|B&^^b/t|E|"eSbSo 
mWNBSmU^^^—(Di^m^i:<^W^^^l^f^mXh^, 
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[014] (a)^Vk5i§;^7^i^^n-^h^'^:7^-t-j;§Mi^Ufc^(7:)^m-^-^°^— ^-^^ 

[0021] EI7!C*5V>T. 4fT g ONiiN^>^;0^bl^^L^cT5y^BB^iJf|5^^^L. CI — 14 

endoproteinase Asp-NMfb^^?3#e3tl.fc^:/^K(7)T^y^ISMtK5j-^^b. T 
l-4mrypsinM'fb^^^>#e>tLfc:-<7°^Kc7)T^y^ia^iJf|3^^^-ro ^fc, ^f^C 

[0022] (l);^|s:^§a(Z)^*#:^^/^i^K^^^y^ 

:^mm(D:^^:^^V>i-i. /i^°y'<:7°^KNAS^TfS(Z) (a) X« (b) i^^-T/Ky-^y^K 

(a)@a^ij^(Z)@aM#^6(^tsife(Dr^/^iEM/0^b/=^s^y-<7°^Ko 

^y^:/^KNAS (neoculin acidic subunit) (CoV ^Ttt. TfBcO (2) 

eoculin basic subunit)i{^. (a)X{^ (b) iC^-t-#y-<7°^K^M5^-1"S;a\ ^ItL 

t>#3i!!(^(2)-ei¥#ffll-l^e^-t-SJ;9l-> ^#:6^(-f*> tS^cD^/W^y^-A^B^V^ofc: 

^/l^^y^Oihy'^^^yh^E^-r^o 

||^^#oNAS»li^^tfc/^V^NBS;5S^^-^§-i;^^j:i9^^/^^^ 
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mm-t^^tKx^, ^®#i^^*-rso ao/c^t^^pH2. oy.-r (Dm^^y^MUx 
mm~^\^<\-±mm^m)x^^w. mm. m.. ^mrr^t. Ritg/=e^^ 

[0025] (2);2^|§0J(D4<IJ-<:7°^KNAS 

( A) la^ij* © -^2 i^Eic CD r ^ y ^ b/^^ ^y 5^ Ko 

(B) SE^iJ*cDiB^iJ#-^2t^fSic(7)T^/^|E^iJ(^*3V^T. l^b<fiM(DT^/^ 
og^, #A> #;!]n. Xl'^T^i^L^^tiTA.ymM^U^h^J:^ . ;0^o, TISct) (a) 
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[0026] :^mm(D (A) m^mmmm-^2i<z.mm(Dr^ymnm^^hf£^yi^v^:^^vi~i. 

r|^:7°^KNBS (neoculin basic subunit) ifi, t^^t^U/^cj;5^-^ (a) gS^lJ^cZ) 

^/^°7=¥V. T;^/^°9=3fV. ^^;^7^-r>'. ^t/T7^:/(-gi^L-T/.e§4<y-<::/^K(^/^ 

[0027] ttgoT. :^^PJcD7Ky-<:7°^KNAS(^. (A)ia^iJ^<Dga^iJ#-^3(C|Eic(DT^y|i 

ia^iJ^^b/=^?)4N°y-<7°f^KTfeoTt^j;V^;a^ f^(A)4^°y-<7°^KillKa^^-l^— 

<{«f®. 0^L<{il-5f®®T^y^®g^, ?^A. #;5]0^ Xtiji^li^^tp 
T^y^ia^iJd^^/^'9. t^^^ ^y-<:^^FNBSi*(i5fem3fe^^fS'l4^^-rS— 

[0028] ^y-<:/^KNASfi. 7Ky-<7°^KNBS.JrcD|§^;^);0S±ib. /^:i:6^(^^fettcOi^ 

N-acetyl glucosamine) ^^.^.t\^XW-§:'t^W^^'^(D'imS^^M^'V^o 

^'^^W^m.(D^X-h. -Wy— ;^(mannose)/N-r-fe^7^^V^=^1^^V( 

N-acetyl glucosamine) (fticose) /^-^n—::^ (xylose) (D)A:.t^3/2/l/l 
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^ (Frnoc^) . t-y^^/V:t^Zy:fy/Uyt<::^Mi: (tBoc^i) ^(D^t^^jj^m^^tlC^:.^ 

TMit-rsri;65-c#So ^7t. (B) tc^-r.-Ky-<:^^Kfi. iE^ij^cDia^ij#-^2tcfs 

[0030] (3);2|s:^5g(0/Ky^y°5^KPNAS 

*^9a(D^y-<:^^KPNAS(i. TIEcD(A)X«(B) J^^-r4<y-<7°^K-i?fe5o 

(A) ia^m(Dgfl^ij#^3 ictE*ic<DT^ymiaM;0>e^7'^S^y-<:/^Ko 
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f^^ib. iA)nmm(Dm^m^3icmm(Dr^ymmm>hf£^^^v^y°^m. (a) 

Asi/=eofc#tc, ^y-<:7°^KNBs^*ic^:E5$cMgtt^W-r5^Sf*^:r^y:/ 



[0032] 4N°y-<7°^KPNASfi7°nir^>^^^l^J;'9. ^>^^'^7^^7°^Kf|55j- (iB^iJ^OSE^iJ* 

mannose) /N— T-fe^7V'^VV:^i^^>' (N-acetyl glucosamine) /y-^—7^ (fucose) / 
^^yx:i—Myiy\o^Q)(D]iGi}^3/2/\/\xm^-^f\^^'^'i^^W^m.Xi^^^h^^ 
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[0033] ^(DX^^^yt°l>^-y^VPNASn. ^-^^v^^^Mf^-t^^y^^-yhNASiDmrni^ 

[0034] (4) 5^ (DDNA 

:^mm(DDNAi^, ±B (2) -Ci^P^b/c4^y-<7°5^KNAS^3— K-f-^itfH^(^D 
NA. AXI. ±ia(3)T^f£0^bfcJKy-<y^KPNAS^=i— K-t-6jt'fe^(7)DNATfe 



[0035] -r/c^^^. m—l^. ;Ky-<^5^KNAS^=3— K-rSjt{K^®DNAfi. tuffi (2) 

V^m0Jbfc;Ky-<r^KNAS. m]^<ii}^r (D (A) XliiB) \C^i-7i^U^:f^VN 
AS^^i— Ki-'53t'fe^«^DNAl?&So 

( A) la^ij* © -^2 i^Eic CD r ^ y ^ b/^^ ^y 5^ Ko 

(B) SE^iJ*cDiB^iJ#-^2t^fSic(7)T^/^|E^iJ(^*3V^T. l^b<fiM(DT^/^ 
Ogm, #*n. Xf^ife^fi^-a tfT^y^|E^iJ;^)^b/.ei9> ;0^o, SufEcT) (a) 

(b) {;i^-r^y-<y9^KNBs^*j^^^a^c^?S'i4^^-r^— *#:^;^-i5^y:^^ 

[0036] ^(D/-Ky^:/^KNAS^3— Kf Sit-f^^tDDNAti, (A)iE^iJ^(Z) 
SEM#-^1 t-fEifec7)JSS|EM(D5^> i^S#-^70-408^^^/.gSI^S|E^iJ^^M 
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sr^tiTr^So /Ky'<7°WNBSi;iov^T«. tfitE(2) ^^joV^■rK£5^L/c®'9■T? 
y^VXU^l/^^#, fesv^ii, iiSc7)-^^^:7^y^V^f-^/3>'(7)^5fe^f-^{4^> f^J;t{5~o. 

[0037] :L(DX^f^. ^°y-<y^KNAS^=3^K-rSit<5^(^DNAf*, '^Jx.f^. g^^/O^fj^ 

±i:^iE^y(-*-^^V^T'^J^feLfc:^y=^^^^W:^-^K^7°^-r■^— (->^V^fc:PCRt^J;oT 
« (B) t^^-TDNA^-^^-r^r ^^;a5-^#S, 

[0038] ^/c. H^iC, 4^°y-<7°^KPNAS^=i— Ki-6^»{K^(7)DNA{i , tulB (3) iil^oV ^ 
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[0039] rcOj;5^=e^°y^7°^KPNAS^3— K-r^3tfH^^(7)DNA{i, J.f^6^fi{i, (A)ga 

^y^VN AS tf£-Dfcm^. ^v^y'^VNBst^^zi^'m^m^ii^^i-^r. 

»#:^;e-^y:/^?f^^b55^y-<::/^K^='— Ki-§DNAibT#Sr.3;tj-e#So ^ 

. 4N°y-<7°^KNBStCoV^T{i. tijfB(2) i^^JV^Tt^PJUfdil^^lrfc^o 

[0040] ^(DX^f£. 7Ky-<:7°^KPNAS^r3— K-rSit{^^<Z)DNAfi. '^[Ix.fi. 

-^4— 477 (cS-^Sv ^T'^^bfc;e-y=f^p^^ W;e-f^K^^ 7^-^— i-ffl V ^/cPCR^, rfi 
Ig^tLTV ^6®^ cODNA-g-^SS^:! j:oTtj. _b|E (A) Xn (B) t^^-rDNA^-^ 

m.mm^4-477^^sbf£^m.mmK. miL^mmmmmAmm^m\^^x. m^n 
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[0041] fj:^^ :^mm(D2-D(DUNA^K Mmm(Dm^^^mRxi'^mMB^(Dm^^^ 
[0042] (5) :^mmcom'm^mMm 

(1) {c^^^xmrni^fcm^xh^o 



^mm\^mm^nfc^^:t^v>'mM^^m^mii-r^m^^mi^^^t. 5-5, 000 

u g/ml, #t>150— 500 u. g/ml;05^f :^bV \ 

j^cD-c. «&*^. i^i^^t^. v^-h^^ ^y°i^—'^. mm-^. 
[0043] iQ)if.mm(Dr.mw-'^^^^'^^w^^i^T^(Dm:^:^'i^ 

XttPNAS^=t— K-r§3l{H^(DDNA^'a-t?m^x.-<^i$?— ^ii#t-f-§i:^i^, N 

Aim~mmmm.^^^^—msL^^t>^x^t^'j{mu^w-^h^^^^o Mt^^ 

A(-f^ce:b-^. ft^^3X(i4|EicC>DNA)fc§V^fiPNAS^:=i— Ki-S5tfe^(^D 



wo 2005/073372 



17 



PCT/JP2005/001068 



i6(7)atg^^i;tTV^-5^i:;0SM^UV\ NAS^NBS^:^^-^ 

^J'^-^^^— illffl-^jA^Zf^ NAS^O^NBS, MU^t^ a-T^7— if (7)i!t#^>^/-^^K 
9— if ©{-t^i^i^. ^Vk^T^^— if (GlaA) ^^V^§ri:t>T#?)o 

jaSfgiit-^T^/^ia^iJ (Lys-Arg, Lys-Lys, Arg-Lys, Arg-Arg) K-f^ 
ifcOIE^ttcDe$:^^ft9^i^5$f^bV\ M^f^. NAS^U^^NBSc^N^^OAspcO 
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rcDj^^^c?— iS^^f^t*. t#^=^ryh(Multisite Gateway Three-Fragment 

Vector Construction Kit;Invitrogeni=±M) ^flJM-t~^^<^i^i:'9. X^M^l^lf^^t^^ 
-rt^f^^.m^^hmimL^X. (a)5'::n^hy-^n— >'(D{-^S^, (b) S^it 

[0046] :$:mm(DmM^^^^—(DMcW-mtvm. nas^^— K-rsiH5^^#Aufc 



— i!LTpgFa3GNbTa (El 1 1) /^^^^tf S::^^^!?^;^^ 

— PNAS^3 — K-f §jtfH^^#A-t"S#^x pgFaSGNaSJc^ON 
AS^ri— K-f-Sit'fe^. :^fcf^. pgFaSGNbTa^x^NBS^^i— K-f SitlH^^. P 

As^t/NBstr. mt^^r:=^z^>m(DmmM^£^^^m\^^x—M.mm\^fc'ik. nmmi 
nmf^)mu^m^!i^'^i>^^h^^t^^h. ^f^L</^v\ mi->?j-bT. as/c^^cz)* 

[0048] ;*:^P^(Z)ffim;t-<^^— ^3*A-r6/cis6<Z)li±^LT{^. M^M±m(D^Xh^'J[k 
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LTtt. T;^^/^^V^^-^]Jif (Aspergillus oryzae) ii'^mfhth. ^hlC^(Di-^m^^^ 
h<Dt\^XT^^/]^^J\^:^':tV^ (Aspergillus oryzae) NS4tt;^S^tf fj;JX'5c 

Aspergillus oryzae) NS4^t;iNAS^t)«NBS^='— K-t~Sit{H^(50|J.^;t^i^^^ 
^^AUT. T^^/^^V^;^-;e-y if (Aspergillus oryzae) NS-NAB2te^t#/to 
r^^^V^;V:^'^3^ (Aspergillus oryzae) NS-NAB2tt«, 0 ;2|^H^i^ifto< 

i^^^%<6(DmtLfjm^Km%'i^m%w^'y^~\^. wte#-^FERM abp-io 



^m^y 1 

[0051] (l)flWffilS(^MS^ 
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[0052] (2)Amberlite IRC-50;^^i^(i<J:SMM 

(1) '<:mcm^iiiW^40U^yi^—^50mMV>'mMnm (pH5. 5) -C^^'ft^UfcA 
mberlite IRC-50;(;^i^ (;e-7l-';&V|±M> itlSScm X 30cm) (i^jfEb. g^^^-frfCo 

tf50mMy^^lI«(pH5. 5)1. Sy^y^— B*f:f!^l^?Stt^^ 

?gtti|^K^|)f m^i^r. 6, OOOrpm-t:305>rBljS'L^^lt^ff ofCo #bnfcWfiO. 
2Ng^^l00mKi?§J|?b. fS-tti^ft?§^^(^16DAmberlite IRC-50 Chromatography 

[0053] (3)Sephadex G-25;*7AtCj;§iW^ 

(2) -C#fc:?^t4i|^K^^T'Sl00ml^0. 2Ngt^'C¥il'fbbfcSephadex G-25;^ 
(Amersham Biosciencesi±i^. [iL#8cmX 30cm) IC^V. U^Vfc. ^(DfB^^^ 

G-25 Chromatography) ii^^^^hthfCc 
[0054] [^1] 
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10 0 0 


10 0 


1 




1 8 


8 0 


4 5 


Amberlite IRC-50 
Chromatography 


3 


5 5 


18 5 


Sephadex G-25 
Chromatography 


1 


3 6 


4 3 2 



[0055] (4) 

tulHO (1) - (3) -T:1#fc^^:e-^y>'«Mi)*2. 5 g^. MT^TXfi^MT^TT^' 

S2if2^Tfe^i^^5^^-t^^fc(7)-T:\ ^tT.^^tl.^neoculin acidic subunit(NAS 
) ^ neoculin basic sub unit (NBS) 
[0056] (5) ^^f^l^iSttcDlSm 

^bii. tutEc7)(l)-(3)-C#fc^^;^^y>^»$iia^^l. Img^. 6MMl^^-^t^lO 
%Ti5^y7WT^K<>'/^^^V>T. Native-PAGE^ffofCo ^fj^fc/^^K^^DmU 

o/ccJr^6. 20kDa(^'fiLMt-¥— /-^^K^^s^fjtt. ^^f^«^fg'^;*:#:;as^:^i^y^-e 
[0057] ^JiMl(^*3V^T#feti^c:^;t-^y:^Sr> ii^T(^#)iit-^^v^H}-**ML. ^^Ti^y^ 

[0058] (l)HiTrap SP Sepharose Fast YlosNtly MC^^^Wi 

IIJfeMlTl#fc^-:^^y>'fe^^l00mg^20nil(Z:)/-^:y:7r— A(8MMl^^ 30mM 
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^Ifi'fbLfcHiTrap SP Sepharose Fast Flow:^^A (Amersham Biosciences%t: 

6cmX2. 5cm) tC#tb/:io MV^T. /■^5/:7r— A50ml-ei5fe^fi-^^TofCo 

[0059] (2)HiTrap SP Sepharose Fast F\ow:fy^M^X^2lEl^ (D'^M 

_h|E(l)-T:1#e3tT.fc^#-llf^l00inU^8MMl^. 30mM DTT, SOmMg^MllW 

y-g(pH4. 5)^M^15Omltl.(^X'0'M&) . ^t\^^^^yyT—Bi8M^m. 30mM 
DTT^-a-tf50mMi^^MW?S(pH4. 5) ) 'e^lt'ft^bfcHiTrap SP Sepharos 

e Fast Flow;:^7^i^(Amersham Biosciences1l^:M^ fffSl- 6cmX 2. 5cm) 

[0060] (3)HiTrap DEAE Sepharose Fast Flow:^'7J>^KX^WM: 

±|E(2)-^1#f3;nfc^^^Iif^250mU^8M^^. SOmM DTT. 50mMhy^-ig: 
^MWm(pH9. 0)^APx.350mlib(^T^IiJt). rtl.^/-^-y:7T— C(8M^^. 
30mM DTT^^tf50mMMJ^-il:^^^f^^(pH9. 0) ) 'e^ft'f bb/cHiTrap 



DEAE Sepharose Fast Flow;&:7A (Amersham Biosciencesli:^^ 6cm 



X2. 5cm) t^f^L^cio ^V>T. ^■^5/:7r^C50mlT-^5fe?f^^, IMm^-^hV^J^^^ 

[0061] (4) ft^l^m'^'ffitM 

(DRlf (3) ■T:1#b;rL/cNBS®^^t;«NASm5>^^iX^'tL^|lf ^^.I^S^^U. 
lf^^^^#fCo rtl.^c7)|t^|&*^10/igffiV^TSDS-PAGE^fTofci^^, II 
2t^^-rJ:5i-> NAS®5>, NBS®^(D^tl/^~tLi^ol^T> 13kDa, llkDacD^ 

mmm 3 

[0062] ^JgM2^i*5V^T#e)l^fc^-:^-^^y^^t#i^5c-r^NAS®^cDr^yM^lJ^. i^^T 
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[0063] (DNmi^r^/mmmm^ 

^I'lciij^c^yv^^^y ^yT':^v?:7yi/^^^K (pvdf) mtm^x ±r it^mm^m 

-f-^tKX^^^L-fCo ^^U^cPVDFBI^, SYPRO Ruby protein blot stain 
(Molecular Probesi±^) SS'^^^fe'^v-^^/K^^D Wb. T^/^i^^^ 

^f-— (HP G1005A Protein Sequencing System) l^XKlN^ii^T^/MM^^l^'ik^l^ 

7kf^;^t^VM>' (PTHT^ym) \^^mi^X^^-r^h(DX:h^. ^thl^^m^t^^ 
[0064] (2) rtf |3r^/^SEM:i?W 

(i) s-:;57/^#drv/T5:Ky^yWt: 

MMim (1) — (3) -e#?)ixfca^NASi>7^10mg^6MS^, 20mM DTT^ 
-B-tf500mMhy;^-il;^J^Sf|^(pH8. 0) 100ml i^^^fLfCo ::cD^§^^^50°C. 1 

[0065] (ii)chymotrypsint;ij;§iff>T'^b 

_hfE(i) T#?itVfc:S-;;(7/W/-j^^^-^T^H>5^/WbNAS(DchymotrypsinM<bSr. 0. 
lMhy;^-iS^M»f^K(pH8. 0)^-t;37°C. leH^r^^To/t, ^^^^-/-^"i^KiiiS^O. 2 
mg/mlt:\ ^|^:SWi:b{il :20ib/Co SJ^?#it(^}il00°Ctr3^r^MSLfc:o 
[0066] (iii) endoproteinase Asp-Nt^j:5i'f>T''ft: 

_b|S (i) 'e#^tLfcS-;^;/^/-}f dj-v-T^lKy^/WbNAScDendoproteinase Asp-N 
0. 01%SDS^'^tf50mMy:x^M»n-R(pH8. 0)4i'T?37°C. 16H^^=fTo 

100°Ci?3^^^®bfCo 
[0067] (iv)trypsin(^J;^if>t'fli 
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[0068] (v)-<:r5^K(D5>lt^U^WlJ^lfT 

±fE(ii) -~ (iv) (Z)i^{^-e#5?tl/i^cchymotrypsinf^'ft:^:/^P\ endoproteinase 
Asp-NM'fb^:7°^K^t/trypsinM^b^:7°^K^^ TSKgel ODS-80TsQA;^7 
^i^(^y— li:@4, 6mm X 15cm) ^;gv^^cHPLCi;iJ;oT5>ltLfCo 

220nmc7)®i|XtCj;oT^^$;rbfcchymotrypsinM'fb^7°^Kc^HPLC^tii^~^^ 
— ^'^ISlSi;!, |R|^(;ibTtil^$;rLfcendoproteinase Asp-N^'^'ft:^:^^K(Z)HP 
LC'^ttl^^^^>'^H4t^, trypsin?^^l::^:/^KC)HPLC^ttl^'^^5'— ^^^ElSt^, ^ 

.f^. — (Procise 491cLC Protein Sequencing SystemX f~iProcise 492HT Protein 
Sequencing System) KXK)\^^T^y^^i^\\^M¥fL-fCo 

[0069] i3)c^ti^r^/mnmnm 

±|E(2) (i)-X:^%^!bthfcS-:^/V^7^^iyT^V?i^MtNAS InmolCOcarboxypept 
idase A^'g'fbSr. 0. 15%SDS^-a tf50mMhy^-:^^ll#jm (pH7. 5)^-^25 

mtemmKit^m i^^^yy'V >^^^bfco SJ^:^f?ih t^^Si^K^^ 1 o% hy n 

-h?tt^fc^]SltLfcr5;y^^PTC'fbL. TSKgel ODS-80TsQA;^77i^(:Sy^ 
1±M. [i:S4. 6mm X 15cm) ^ffiV^/cHPLCt>IJ;oT^»^^ffUfCo l^^^|E|6t^ 

|g6(Z)^;^J;i^-rJ;9{-> Asn, Leu. RX^SeT&.^(DT^ymiMMi^M^^^fc 
o Carboxypeptidase Afi, PTo^fci-XAvg^MM'f'^'i^'l^^^^V<i&^^^tf)>h. 
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[0070] (4) — ^tt5g(^*^ 

Dl— 4fi, endoproteinase Asp-Nmih^^hWh^fc^y'f-V(DT^ymUi^^\ 

4 
5 

[0072] ||^gM2ii^oV>T#bi^fc^-;^-^y^^t#J^-^SNAS®i>cD|*iIf^|^^^oV^-C. 

i) -e#fc»^NAScDchymotrypsin^'^^b-<7°^KCl^IlIi|XL. ABEE|*«aj,fe^tf 

ItLfdo ^Cfc^lf fi^iis'fb^bfc^. TSKgel ODS-80TsQA;(;^A(:^y— ii 
M> Ii:@4. 6mmX7. 5cm) ^fflV ^fcHPLCT-^o-ItU SOSnmOgSlRtr^dtib. 5> 
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MMm 6 

[0074] (l)cDNA^-f:/'9y— (^i-^J5fe 

fication Kit(Amersham Biosciencefti^) ^ffiV^TPoly (A) + mRNA^ffi dtl Lt^o 
^tUL-fcmRN A^4. 5 fi s^^hcDN A Synthesis Kit (Amersham Bioscience|± 
M) ^m^^XcDNAy4:f9V—^i'^f^'LfCo cDNAftEcoRITi5^V°^— iil^^-t: X Z 
APII^i5^i57— (Stratagene|±M) i^WAL-fc^ ^tb^Gigapack III Gold Packagi 
ng Extract (StratageneiitM) V ^T:77— v^ii/^2^<5^— v^^^^'b. ABMXLl- 

[0075] (2)^u—y(Di^j^ 

Wi^%t^^ML-fz^7l^i^V^-y^'7:tVT(D^m20rxi§,mtPct\.. DNeasy Plan 
t Mini Kit(QIAGEN|±$^)^fflV^T^VADNA^JfiWb/to #lfl¥6-189771 

cis:7°9-r-^— . m^w^mmmm^-5\z.^m(D^ciA'^v4'^—^^m^. 

ttlb/c^VADNA^^M<JrbTPCRSJ^?(94°C, 35>, 42°C, 35>> 72°C, S^^l-^ 
4^/^. 94°C, 30#\ 42°C, 30#\ 72°C, l^^SOi^-T^/V) ^^tofci^^. NAS 
(D— §13^3— K-f-S469bp©DNAiff;t;aS#p3;rbfc, ^(DDNA|ff>t^:7°n— :7'tbT 

[0076] (3)7°7— ^^^-r:/y^v^f— ^>3^ 

(1) -tJltfc^-Y^'^y— tD9'^x 2xlO^'f@(D:7'9— i5'^-:f-^n:/^>'^V>'(^#-LTD 
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tTofc, ^5fe#i-ttO. IxSSC, 0. l%SDS^fflV>65°C-etTofCo ^(D^^^. l^lOOffi 

[0077] (4)J^SSBM(Z)^^ 

(3) t:1#/c->ViJ^Vl^y^— i^:7T— v^^^/W-?— ^T^v^^XLl-Blue MRF' \^ 
^M^^iirin vivo excisionf S^.l^'^^^LZAPII^i^^— hcDNA^ 
-atfpBluescriptll SK (-) "9 t±i U^Co cDNAc7)i^^|B^iJ^v?7'';e-df-^>|';fei- j;(9 

NAStDT^/MSa^iJ^-a t?:r— :7V];— xV^-^Vw— A(ORF) ;as^tii$ti. 

(PNAS) (D?l^-e0^$;n.§^^;OS5fe^^ttfc:o m.^^^A—Allt>^hfi:^^^%^n 
^Jfe^J 7 
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[0079] 





^9* 








0 


0 


0 




- 1 . 7 5 


- 1 . 2 5 


1 . 5 




- 1 . 0 


- 0 . 7 5 


1 . 0 



[0080] m2(D'^m^^h^ :^mm(D^-^^v'^n^ ^^R-(j^<:^^mm\^i&u-r^t^i^^ 

[0082] [^3] 







^5* 






0 


0 


0 




- 1 . 7 5 


- 1 . 2 5 


1 . 5 




- 1 . 0 


- 0 . 5 


0 . 7 5 



[0083] mscD^^m^h. :^mm^a(D^-:^^v>n. ^^^mm^i&u-r^tm^. 

MMM 9 
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[0085] [^4] 



mum- 






1 8 




1 3 




8 




4 


XaL -am. 


4 




5 3 



[0086] ^^^m^^i^^m^mioomi{:L,mMmi<Dmm:^^^]):yB^ii. smg^^ 

^;teM 10 

[0088] (1 ) ^jv^ y VOMS^ 

l.fzMWiW.^. 50mMil;'fb-:>-hy'^7A^^tp25mMy>'^MW^^(pH6. 8)^^V>T 
]®'L^5j-|t(^j;'94[H]i5feif-U/c:o ^t^^SM^J^, lOmM DTT^-a tpSOOmMhy^ii: 
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^^JPb. 4°C-t?2 P rHlS^S^i^/ct^. 0. lMJ^'fb^hy'^i>.Sr^i?50mMy>'^M 
[0089] ^/^i^^y^-B^^S^j^ce^V-^— ^^F^J^ScUTV^-Si.^^. SDS-PAGE-e5imUfCo -T^cC 

[0090] (2) g^m3^c^^gtt^ij^^B*mf»?gttoi;b^ 

^JiMlt:1#fc:W$^^;t^y>'^. 30, 50, 75, 100 n sXmKD^m^tf^^Xoi^ 
.^fc. (l)TWc^/V:i^y^^, 100Mg/mli:/^§j;5(-> 7X(-f§^?b/Co 100 ^tg/ 
ml^/V^V>mm500 /z 1^ P (C-g-;^^, ^^^^^ni^mbfc^, 0. 1% (v/v) g^^^ P 

^C^^/cH#(D-B-^^S2p^bT, #it^(D^;^:i^y>^^^i-S500/i l^P i^-g-^, 

[0091] [^5] 





^^^^ y >^^iS g /m 1 ) 


3 0 


5 0 


7 5 


10 0 




1 . 3 3 


2 . 3 3 


2 . 5 


3 . 0 



[0092] m5(Dt^m^h^ ^>;r^y>^<z)^-r6B^:E3fe'S?sttj4, ^/]^^])'^(D^m^m'^^'\±^ 

«M 11 



wo 2005/073372 



PCT/JP2005/001068 



[0093] NAS^^i— Ki-SitfE^cDDNA^-atp^^iJ?— i:NBS^=t— K-f^ilfS^c^DN 
aac7)—®-t?fe;5T;^^/^^Vw;^-;^-y if (Aspergillus oryzae) /=eifc7)^^^^fflV^ 

(Appl. Environ. Microbiol. )j, 63#, p488-497, 1997^#PJo 

[0094] (i)m.^^^^^-'(Di^m: 

■^i^^^t#^=^iyb (Multisite Gateway Three-Fragment Vector Construction Kit; 
Invitrogen|±^) ^^m^^XB.^^^^^-- (pgFa3GNaSjS.t)«pgFa3GNbTa) ^ 

y_^p__^(^|^^^ (c)3'^^hy— ^n— ^(Df-^^, (d)3S^(^^^hy~^n— ^ 

[0095] (a)5':3iVby— ^pz— ^c^-ftM 

t^oT. 5 ':3i^hy— ^n— ^ (pg5' PFa) ^il^Mbfc. 

i~^ce:b"^. r;^^/^^V^;^-;e-y-^^ (Aspergillus oryzae)RlB40^i^k^^l$Cl[MXM 
IS;=^^'a-W^0ft-RIB No. 40<^bT'S:#$ti.> Blt^) yi^^^Mcirb, gBM 
^(Dga^lJ#-^7 J^^-f J^S@B^IJ/J)^ ^^£5::^^^-^— 1(5' - GGGGACAACTTTG 
TATAGAAAAGTTGATGCATTTCATGGTGTTTTGATCATT-3 ' , {0.b 
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4-^—2 (5 ' -GGGGACTGCTTTTTTGTACAAACTTGT CGAGCTACTAC 
AGATCTTGCTA-3 \ ffibTHf^attBf-'YMd^lJ^^-f ) t^^mi^fcPCK^n 
o X . amy B:/ t3 ^U^^^O ORF (Z5 gS^IJ Sfti ipS bfCo 
[0096] PCRt^J;oT#^tl./c±ii|iSif>T'^> K-:^— <^^^pDONR P4-PlR(Invitrogen 
%hM) t^attB1^-^'^i:attPi^^^cDm^;tSi^^(BP|§.^;tSJ^:)^^lJffiLT^»AL. 5 
' :^>^hV—^^—>{^r. pg5'PFa»-r6)Sr#fCo pg5'PFa^;k:li0 

[0097] (b) @ ^m'^^^'^hV—^V2—'^(Dj^m 

B ^^MB^CO^^, NAS^=3— K-f ^at{K^(7)ai>-MJ— ;/(pgE3GNa) {i, 

5^3. NAS(Z)j5jcSM^(''Asp-'^'Asn^:n^K-rSf|35>. ga?(i^cDSE^iJ#-^lfE*c 

X2^ifSa^lJ (Lys-Arg) :Rt/3?^S(7)Gly^#;^nbTKI+$tLfcSE?lJ^(^@E^lJ#-^ 

9i;i^i-ig:Xid?iJ:i0^e3j^.eS:7°^^-v'— 3 (5 ' -ggggacaagtttgtacaaaaa 

AGCAGGCTCTAAACGTGGGGGGGGGGACAGTGTCCTGCTCTCC-3 

-GGGGACCACTTTGTACAAGAAAGCTGGGTT TAATTAAGACTGCG 

GCACCC-3 T^(iattBf--fhBB^iJ^^-f) irtrffiffibfdPCR^tTofc. 

PCRt^J;oT#btl/c:iii|iiiff>T'^^ K-:>-— ^i^iJ'— PDONR221 (InvitrogenttM) 
i^BPmm;tSJ^^^IJJlbT#AU. NAS^3— K-r^at{H^(7)j:^hy— ^n— ^( 

^^T> pgE3GNa^^|^-rS) ^#/Co pgE3GNa^;/^5i0DH5 a ^t^^AL 

[0098] NAS^3— K-t"^it'fe^(7):3i:xhiJ— iJ^n— :x (pgESGNb) t>loV ^Tt>^ ^^'^li^ 

n±BNAs^=i~V'r^mB^(Dm'^tmm\^n^fco -r^^^^. nbs^^— k-t 

SitfH^f^cDNA^n— NBSO^^Ig^C^Asp— '"'Gly^^— K-TS^ 
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TTGTACAAAAAAGCAGGCT CTAAACGTGGGGGGGGGGACAGTGT 
CCTGCTCTCCG-3\ f0.UTIlJ*attB:7°^-r-^— iE^iJ)<ir^ C^i^(Dm^'^±=' 

6 (5 ' -GGGGACCACTTTGTACAAGAAAGCTGGGTT TATC 
CACCATTAACACGGCG-3 \ ffiUTIS^iattB:/^^-^— SB^lJ) t^^^l^tcP 

PCRi^J;oT#^tl.fc±ii|)Sif>T'^> K-:^^^i^i5?— PDONR221 (Invitrogen|±i^) 

i^T. pgE3GNb<l;|^-r§) ^(D^. pgE3GNb^^lt0DH5 q;;^(;i#AU 

[0099] (c)3'^>'h]J— ^n— :/cOj^M 

tt^oT. 3 ' ^^^hV—^^—> (pg3 ' sCJ^U^pgS ' Ta) ^i^Ml^fCo 

^ amyB^— ^t/Asperugillus nidulans®sCit'f5^^ffl.^3AA//c3' 
^^hy— iJ'n— ^-f*. i^i.T(^J;5(-bT#fCo pgDSN (amyBiJ^— 5:^— 

— ^U^^Asperugillus nidulans(DATP;^/Vv'];7^if (sC) it{s^(7)Id^lJ (iB^lJ^cDgB 

^H^^l 3t^^Lf-7°V^-v— 7 (5 ' -GGGGACAGCTTTCTTGTACAAAGTG 
GGTGATCTGTAGTAGCTCGTGAA-3 \ ffibTHf^attBT^^^^^IE^lJ^ 
^t") iR^iJ ^ CO iP.^iJ ^ ^ 1 4 ^ Lfc7°^^-^ — 8(5' - GGGG AC AACTTTGT 
ATAATAAAGTTG GATCTTGGATATAAAAATCCAAATATG-3 ' , f fib 
. T^«attB7°^-r-^— gfi^'J^^-r)^ffi>^bPCR^ftoT. amyB^— ^5^— 
^U^Asperugillus nidulans(DsC3t'fH^(DiE^'J^iii|iib7to 
PCRi^J:oX#btL/c±ii|JSif>i'^> K-:^— ^i^^— pDONRP2R-P3 (Invitrogen 

^±m) i^BpmM^Rjt^^mvxmAu 3'::^>^h])—^^—>i^r. pg3'scj^^i^ 

-r5)^#fCo ^(Dm. pg3'sCJ^^Ii0DH5att(C^Ab. #^ixfc:nnc:.^^Jf 
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[0100] ^fc. amyB^— ^--(D^^^^toS'^^MJ^-iJ'n— ^(pg3'Ta){^. iifBpg 

#-^1 5(^^-r:^S@a^iJ;i^53^ce5:7°^-i'-x'— 9 (5 ' -ggggacagctttcttgta 

CAAAGTGG GATCTGTAGTAGCTCGTGAAG-3 ' . faUTMfiattBy^^ 

gfl^y^^i-) ga^(j^(^sa^ij#-^iotc^-ri&sga?(j^^b^ce^:7°7-r-^— io( 

5 ' -GGGGACAACTTTGTATAATAAAGTTGT TTCCTATAATAGACTA 
GCGTGC-3\ mUTllfiattB7°7-r-^— la^lJ^^-T) ^f^ffiU. PCR^ttofCo 

PCR(:iJ;o-C#^tl/^ciiit)SifK"^> K^' — ^i^^^J^— pDONRP2R-P3 (Invitorogen 
^±m) f-BP|J.m;tS^S(-J;oT#AU 3'::n^M;— ^n— ^-CJ^T. pg3'Ta^|^-r 

[0101] (d) 3mm<D^>h})—^ti—>tv';^T^^-—i^B>'-<^^—t(DmM^R)t^KX^ 

NAS^=^— K-f-§3t{5^c7)DNA^2»ALfc:#li^X.-<:i'^— . i-/^:b'^NASBJa 
^^^—{^T. pgFa3GNaSJiir^i-S) f^s i^>^T(^J;9(-LTf^^bfCo 

_hjZli(7)(a)-C#btL/cpg5'PFa^, (b) Tlff^tL^cpgESGNa^, (c)-^ 
#?3tL/cpg3' sCJ(7)3a^(D^:/M;— i^n— 7'";^7^-r^— i^a^-^i^i^'— pDE 
STR4-R3 (Invitrogeniiti^) ii^l'g'L. LR Clonase Plus Enzyme Mix^;5jPx. 
. attLi^^h.>attRi^-rhcDmmx.SJ^^(LRmmx.SJ^^)^=ffofCo ^(Dl^WMhfh 

m$it/c#. nmmm.^^'^^—tX.X. pgFa3GNaSJ^ttWbfCo 
^(^J;5^=^pgFa3GNaSJ(Dj1^Miii?M-S.m#3t<Z)t£H§^, BIlOti^LfCo 
[0102] NBS^=i— Ki~^3t'lS^(^DNA^^Abyc#l^;t^i^i5^— . -f"^=^:b-^NBS^Ja 

(i^i.T^ pgFa3GNbTa<irir^-rS) {i> iiJ.Tc7) j;5t-bTf'^i^bfCo 
-t'^cCt?-^. _h3^<Z)(a)-t?#?>tl.fcpg5'PFa^^, (b) n?#p3tLfcpgE3GNb<^. (c)t? 
#btl//cpg3'Ta(D3flM<Z)^^MJ— i^n— ^^a^-'^i^iJ?— pDE 
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STR4-R3 (Invitrogenliti^) ifl-^^b. LR Clonase Plus Enzyme Mix^;^JPx. 

TpgFa3GNbTa^|fit±iL/Co 
[0103] ^COX^ KVX^^%hh^fcm.^^^^l^— (pgFaSGNaSJ^t/pgFaSGNbTa) fi, 

LTT;^^/^=¥VP;^-;ry if (Aspergillus oryzae) ^fflV^/cfR^^bXfi. 

if (GlaA)^=¥^yT— ^bTffiV>, -^(Dl^:^, 

5:;^hy— (Biosci. Biotechnol. Biochem. ) J, 58#^ 5-^^ p. 895-899^ 1994<^)o 

[0104] B~(DWl^i-i. a-T^9— ifiNASXftNBS^(DiS|$§|S^i^, KEX2(Z)BitiE 

(Lys-Arg) ^s^Abfc^^T^fe^o 

if^Ji. iS:St4T^y^^t (Lys-Lys, Lys-Arg, Arg-Lys, ^Ij^^Arg-Arg:KEX2 

(Dummw^mmu ^(Z)c*^^-^i/f-r5-fey>':/n7^T-ifT^fe6o 0^9. ^ 

tLbc7:)KEX2cD|i:!i5gd^lJ^^t-o^^/^^K^^/J^I^f* (ER) ;?)^e>=^vvv^f*--»tt-r 

^t. =fV^v^#:F^TKEX2^:/n7"r— ei;ij;'9^if$tL^o ti^oT. KEX2(DmBi 

[0105] mm^j}W^Bi^nf^.<^x^^o 
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_hfSLfcKEX2(^j;5^ifJi, KEX2c7)^|i5ga^lJ#ifi(D^z:f^«ati-j;oT^IE^ft 

[0106] (2) m-^^^^(Di^mi 

?f^Kfe^{iy^hbcD;^|fe(r^y-/X-^^-:3i^-ffV^nv?— (Methods Enzymol. ) 
J, 216^, p. 447-457, 1992^) (Djfm^^^VX. i^T(DXol(^VXff-ofCo 

[0107] ia)y°uhyy^h(DmM 

Aspergillus oryzae)NS4^(sC, niaD) ^jg^Sb/clt^i^'Mffib. 7 0 f^30°CT^>' 

r;h/^100ml(ODPYlS#:J§Jfi(2%Dextrin, l%Polypeptone, 0. 5%Yeast 
extract, 0. 5%KH PO , 0. 05%MgSO •7H20, pH5. 5) fj i^TS^AtL 

2 4 4 

30°C. 200rpm-tr20B#Fr^igi9i§^b/::^. il^^bfci^^i^n;^ (Calbiochemtt^) T 
10ml(DSol-l(l%Yatalase(^M3ial±S^), 0. 6M (NH ) SO , 50mM Mai 

4 2 4 

eate buffer, pH5. 5) ^AntcL^Wl^Mi^^t^l^. 30°CT3B#rB^^^b<Jgi:5b 

nhn±y°uhy°9:^h^^v^v^Kmi^Mi^B&^^^^\^s ^»<:osoi-2(i. 2M 

Sorbitol, 50mM CaCl , 35mM NaCl, lOmM Tris-HCl, pH7. 5)^M^ 

2 

, 2000rpm, 4°C, break offCis^L^bfCo 
i*M^Sol-2T2lHl^5fe#-^, 200 fi l(Z)Sol-2J^l X lO^cell/mU^/c^S j:5t^Sol- 

2{cmmvrc, 

[0109] NAS^A7°^v!^5:K^2 u. g, NBS^A^9v!^5;K^10 ;i g-f o;t]P;t, 30^7K-hT^ 
^de^^— hUfCo 250 250 ;z1, 850 lirl^l^^^^^^i^Sol-S (60%PEG4000, 5 
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OmM CaCl , lOmM Tris-HCl, pH7. 3) ^JjQx.. ^^l^<fMi^l.20^^UMcM 

2 

l^fCo 5-~10ml(7)Sol-2^^P;tT3a'L>#;^ 500 ixlC0Sol-2\zmMl^tCo 
[0110] MMm.^^i^^'^i.l^^WLX^\^^fc5ml(DTop Agar(l. 2M SorbitolA'9) 

tlU^. TMMM(MSy°U—h;l. 2 M Sorbitol, 0. 2% NH CI. 0, 1%(NH ) 

4 4 

SO , 0. 05%KC1. 0. 05% NaCl, 0. 1% KH PO . 0. 05%MgSO -TH O 

2 4 2 4 4 2 

, 0. 002% FeSO •7H O, 2%glucose, 1. 5%Agar, pH5. 5) (^V;fLLjAAy/Cc 

4 2 

fc3C2:n— :grM^V— h(0. 2% NH CI. 0. 1%(NH ) SO . 0. 05% KCl. 0. 0 

4 4 2 4 

5% NaCU 0. 1% KH PO , 0. 05% MgSO -TH O. 0. 002%o FeSO -TH 

2 4 4 2 4 

O. 2%glucose. 1. 5%Agar. pH5. 5) t^3llIfii:;toV^T^^W^S^$-frfCo 1^ 

2 

I — h tCo# 30^(DmW^^mmhtlfc. 
[0111] i3):^^:r^V>'^m^(Dmm 

(a)DPY|g#:j$Jfe(pH8. 0) l(CX^/b:^^-'/^-V(D^mtt^^li0.CO^U 

_hiB (2) mwu^i^<Di'fM'<:Mhnrc]fm^^i^i2W^My°u~-hKm^u so 

DPYlt#:^p±fi(pH8. 0) (DPY|^f:$:J;§i:-[il(pH5. 5) ®t^^(D#£j5Jc®5"^. 0. 5%K 
H PO ^0. 5%K HPO IM NaOH^I^-trpH^S. 0{Z.MW^Atltil 

2 4 2 4 

00ml^^;^=!-C30°C. 200rpm-e3 B rHlJgi:5i=&*bfCo 

[0112] (b) ^^^©3l&i:'>:n;^i5^>':/niyx-r^^^j|f W 

IlIi|XLfc:jS#M^3l7nTt;SDS-PAGE(15%Ti:7y7^T^K) t^#^Lfc#. PVDF 
fli (Milliporei=±M) i^^^U'>^;^^^:^'n5/X-r^^^'^¥W^tfo/Co 

to^^fc. 2. 5mlCO5%^^M,^/l^^^^tsTBST\C0. 5 ul(Difi^^:t^V^^^i^^l 

r^—^'^^W>^^i§,oUW- (Sigma^t^) ^2mn.W-tVXMx.'yy:^^y^^^y 

^^^Ath-m.UXQ0^j^1jkW\^f:Lo TBST-eM^105>-f o3lHl^5fe#Lfc(^-^. lOmlCQ 
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Rft-miO. IM Tris-HCl(pH9. 5), SmM MgCl , 0. IM NaCl) ^Ki^b 

2 

T66 u 1<7)NBT^33 u lOBCIP^^JPx.. m^31^^{4^-C^^rHlSJ^^^-i^^-fe^it 

[0113] ^(D/iig^, ^^^^v=i^^m^^hmm\^tc^-^^v>m^n(D^^mt. ^m^^mm^^ 
m^^i^(D^i)^h#2^^mm\^fco ^^{cm^K^tvfcU2m-i. r^-<7i^^vk;^-^ 

y-if (Aspergillus oryzae) NS-NAB2^i:^^$tL, 0 ;*:|a^MJfto<{^ rfi cp^^6 
(D^^iLttiE5c^'iA#f^^^Wfeir>'i5^^i-> ^fe#^FERM ABP-10209tLT 

[0114] (4)Afii:« 

(a)^^^(7:)lEli|X 

_bfE (3) ^~^:t^v:y^mm(Dmik'(:nhnf:Lwmmmi^ ( # 2«) cD^^^^tr. pd 

:7V— b(ClOml(7)0. 01%Tween80)§m^i^#^IS^^AK-f h (SarstedtiihM) "C^^^ 

#^^S^®i'9l^V>fCo 4°C-e4000rpm, 5^f^M'L^Vfc^, _h?t^^T10ml(Z)0. 0 

l%Tween80^^m^;!3P;ta#bfCo |Rimi^^^5lS#'9Mbfc^. 4°CT4000rp 

[0115] (b)DPY^#:jtifi(pH8. 0) "CcD A*S^5it* 

DPY^-gf-^i-g-jr&CpHS, 0)^120ml-fo, 500ml:7^;^=ii;i;!]n^/ct>CQ^5offiEb 
fCo -?:tL^^tl.i-^^^^lX10'cell/lir/^6J;9J-Jn;t. 30°C. 200rpm-T?72B^^ 
M<i;5Jt*bfc. J:#a?g^^bSf*^5:^:^^n;^-C^ilb^l3400ml^lHli|XbfCo 

[0116] i5)m.^^^7t^])XDmU 
(a) ^S:5j-liJ 

_h|E (4) O A»tt*T^0lRb/ci#i3tet^, fiafp^^itiS;^560%tc/ce6J:9^-^^^ 

Jn^fc(^-^30^-f'>'=5r^'<— hbfCo lOOOOrpm, 4°C. 30^r^M'L^b^^^lHlIlXb 
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[0117] (b) y^=^JVmi^tl'72>.^Xi'^Y^^'7^-{-'\CX,'^m%. 

i^^^WbT#b;rLfc^J^^BufferA(3M NaCU 20mM Acetate-Na, pH5 

;^^A{iHIC PH-814 (20 X 150mm) (Shodex|±^) ^ffiV\ 0— 205>^t:1i 
BufferA, 20— 90^(Z)r^(±BufferAt:i>Pj-bTBufferB (20mM Acetate-Na, p 
H5. 0)^. Of)^hlOO%(D^^'7i^^^^h. ^hl^. 90 — llO^^^tliBufferB^SSb 
^t\^X. 'llM^S. Oml/min(^^#-C\ V:j^^/-^m7k:ti9J^^^'^h^yy^^i^X^ 
^®(ttffi;280nm)^tfofc(|113(a))o #^tl.fc®^ (Fr. 1-5) ^m^^^lclftL 

tern. ^:^^^>-7^^^yy^r^^^m^vfct^^mis(h)).mM^^-^^v'^(NAst 

NBScD^^n^V*^— ) {i> Fr. lt;if^t±ib, Fr. 2— 5-T:1±^(^NAS(D/jN^i5?V*^ 
—tM^hth^^^^V^mm^tlf^c Fr. l^mUXU $??(-l#M^iiie>fc:o (llI13)o 

[0118] (c) ^7P^m:fyyJ>^^^'^h^^yy4—^^X^'^m 

;>&9AOTSK-GEL G3000SW(7. 5 X 300mm) (TOSOHtt^) ^fflV\ 0. 5 
M NaCU 50mM Acetate-Na, pH5. O^^l&tSi^bT. Oml/min® 
^{4^T\ ^V^^ji§:^9i^i^n-v'h^'^^^— i^J;§i>H (;t^tii ; 280nm) ^tf o/c (12114 
(a))o 

(D7i<\^mmi^fco :zn^m7t^wxmm7hm'¥(DTX'mn.^m (sds-page) 

U CBB^#, m 14 (b) ) RW:^^i^>^y'u^y^^>i>'m^ (014 (c) ) ^frofc^* 
. |a^;t^-;^^y>^{*Fr. 3^OTr. 4ivlf§ffiUig:S^^^sp^^,;0.^/^ofCo 
[0119] Fr. 1— 4cD5■^^Fr. 3 (W— ^-3) ,JrFr. 4 (^— ^-4) t^(i3l7n^#T<^SDS-PAG 
Et^ joV ^T. ^ 1 3kDa(0'fiLSt^NAS<Jr^5)ixS;^^r /c^/^ (HI 14 (b) c^M^^P) 

^fc. ^llkDacDf4S(:iNBS^r^^tL5/^>'K(igi4(b)(DS^PP);0S^ 
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[0120] Fr, 4c03l7n^#T(^SDS-PAGEt^:Jotj-^13kDa^t)^^llkDa(DflLB(Z) 

MiQ^i^^\^M^l^fct:z^. 1 3kDacZ){ig(D^■^^K<Z)^5'>-/^^K{iGly-Gly-Gly- 
Asp-Ser-Val-Leu-Leu-Ser-^^fctp, ^/c. llkDaCQ'fig(7:>^-^>'K(7)^:/^^i^K 
{iGly-Gly-Gly-Asp-Asn-Val-Leu-Leu-Ser-(:rfcoT^ K 

T^yiilB^iJ(DT^y|i#-^l— 6§|35>(-S^^ bTV NAS^U^NBS^M 

[0121] (6) m^x.^-:t^v>(Dm%^^m^m%^^ 
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[0122] mntc^n^m^i^^^i^. ^/k^y^ifi^/^D-^-^n^v^— 1# 
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[1] TIEcD (A) . Xl-i (B) (C^-r^y-<:/9^KNASc 

(^g^. ?^A. #;t]p. xum^L^^t^T^/mnm^^hfj:^ . f)^^. Tu<D{a) 

[3] TiBcD (A) , (B) (^^-r^y^7°^KNAS^:2— K-r?)it{5^©DNAo 

(A) @a^iJ^©BB^iJ#-^2iaBict^T^/M^iJ^^b/^54<y-<y°^Ko 

[4] TIE<Z) (A) Xfi (B) (;i^-rDNA-efc§ft^3S3 t^ffiiSt(Ditfe^(7)DNAo 

SSE^iJ^-a-tPDNAo 

(B) @EM^(Z)@E^iJ#-^l (^tBiccO±^S@E^iJcD5'^^ ^S#-^70"408;^^b7'c^?)it 
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(DDNAt. ^hy^v^^>'^^^^{4^T-e/^^:7^y^VXL. d^o, TIBcD (a) Xf* (b) 

Og^, #;fjn. X{^iMfi£^^ti'T^/^iaM;^)^^)/cei9^ ;5^o, 

«J^fe«i^^^^^iybi^^'95S^y-<^°^Kc 

[5] Tfso (A) yjiX (B) i;i^-r^°y-<^^KPNASo 

^l^U^i^^^fWy-^^'^KNAS^/^ofc:^}^, TfS©(a)X{±(b) i;i^-r*°y-<:7^ 
^FNBSi:*tc*m3ic'^^tt^^-r§-*^^^^y^^ff^j^b5'5/1^y-<:^^Ko 

(a)is^ij^©ia^ij#-^6(cfsic®T^/M^ij;^^b/.^S4N°y-<:7°^Ko 

T^t*j?fe^tLSN|g^§y;^iI;6M^;!]P^tbfcff3^<ll5i^|B*Sc(^^y-<7°^KPNA^ 
[7] TtacO (A) Xf* (B) iC^-r^°y^7°^KPNAS^=3— K-rS34fH^cZ)DNAo 

(A) @fl^ij^(Dia^ij#-^3 i^iEgc<^T^/^ia^ij^^b7^e5^y-<7°^Ko 

^l^j;"9^^f*^y-^:7°^KNAS^/=eofc^J^. TfEo(a)X{i(b) (^^-r*°y-<:7'' 

^KNBS^r*J^g*m3fe^?Stt^^-r5-*^^^:5'y>'^?^J?^b56^y-<7°^Ko 

(a) ga^im (D ga^ij# ^6 (;i tEife(Z3 T^y PtSE^iJd ^b/ce6*°y-<^°^Ko 
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[8] TffBc^ (A) X!i (B) i^^-t"DNAl:feSff 5^^3l7ti|Bic(Dit{5^©DNAo 

ia?ij^^t?DNAo 

i^^^V^y"^VNASt^^ofcm^. TffB» (a) Xf* (b) t:i^-r^-}^°y-<:7°^KNBS<Jr* 
Ao 

[9] f»^^lX(^2iC|E*Sc(^^y-<7°^KNASi:Tia(D (a) (b) (i^-r^y-<:7°^K 



(a) gB^im(Dga^ij#-^6i:ifatt®T^yiiia^ij;o^p>/^S/Ky-<^^Ko 

(b) gE^ij*(Z)ga^ij#-^6t^fa*fe(^T^y^gB^ijt^*5v>T. \m\^<nmM(or^/WL 

[10] ff*il9ictE«4»-fi#:^;//^^K;t^;^^y>'^Waj5fe53-^;bT^^-r6^^^# 



[11] ft ^iS3X«4ta*fe(7)DNA, ^L<mf ^il7X{*8t;ifa*c(Z)DNA^ttJ,jc-rSife 

[12] Ttao (a) (b) t^^-r^°y-<:/^KNBs^3-K'rs«iA^(^DNA^«^'r 
(a) ga^im(7:)gs^ij#^6 tcta*fe(Z)r^/^ga^ij;i^e)^=^6/Ky-<y°^Ko 
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o 
o 

[15] *^ffiT^tg-r^-<^^— Tfc^ftJi^iIllt2ic(^m^;t^^^-c 

[19] ff^iIll^U^12t2g4(^ffl.^^-<^i5?— ^ ff^IRl3Rt/14fBiccDmm;t-<^i5^ 
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[07] 

DSVLL ^OTL. YAGHS LTSGS yxLTI ONHCN LVKYO HGROI 

I — 1" 



^C6 ' C4 ' C9 C 

N 
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